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(57) ABSTRACT 

The present invention relates to an information processing 
apparatus, an information processing method and a record 
ing medium. The information processing apparatus of the 
present invention includes a hardware-dependent input 
means having a normal mode in Which an event information 
associated With a user operation is supplied to an application 
program through an operating system and a quick action 
mode in Which the event information is directly supplied to 
another hardware-dependent means previously speci?ed by 
the application program, and a hardware-dependent output 
means for executing real-time control on hardWare associ 
ated With the event information upon reception of the event 
information directly supplied from the hardware-dependent 
input means. 

9 Claims, 12 Drawing Sheets 
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INFORMATION PROCESSING APPARATUS, 
INFORMATION PROCESSING METHOD, 

AND RECORDING MEDIUM 

BACKGROUND OF THE INVENTION 

The present invention generally relates to an information 
processing apparatus, an information processing method, 
and a medium for making a computer execute a computer 
program and, more particularly, to an information process 
ing apparatus, an information processing method, and a 
medium for making a computer execute a computer 
program, Which suppress the delay of processing depending 
on the state of an OS (Operating System) caused by a user 
operation. 
ABIOS (Basic Input/ Output System) is a system program 

(or a group of system routines) for controlling the basic 
input/output operations depending on the hardWare of a 
personal computer and installed on its mother board as 
stored in a ROM (Read Only Memory) or a ?ash memory for 
example. The operations in a personal computer to be 
executed from the time When the personal computer is 
poWered on up to the time When the OS such as WindoWs 98 
(trademark) of Microsoft Corporation starts up are all con 
trolled by the BIOS. In addition to this BIOS, a so-called 
keyboard BIOS is incorporated in the keyboard controller on 
the mother board. Therefore, the former is referred to as a 
system BIOS While the latter is referred to as a keyboard 
BIOS. These BIOS’s and various device drivers depend on 
the hardWare of various devices and so on, so that these 
BIOS’s and various device drivers are sometimes generi 
cally referred to as hardWare-dependent programs or loW 
level system programs. The hardware-dependent programs 
are used herein. By the same token, the operating system is 
a hardWare-independent high-level system program. The 
operating system is simply referred to as the OS herein. If an 
application program for executing some processing in 
response to the pressing of a push button by a user for 
example is assumed in the above-mentioned personal 
computer, for example, if the user presses a push button, the 
occurrence of an operation event for an application program 
is noti?ed as folloWs. Namely, When the event detection 
routine of the keyboard BIOS operating on the personal 
computer detects an operation event caused by a user 
operation, the information about the detected event is sent to 
the OS operating on the personal computer and then to the 
associated application program through the noti?cation 
means depending on the OS (for example, a WindoWs 
message if the OS is WindoWs 98). 

HoWever, the timing With Which an operation event 
caused by a user operation is detected by the event detection 
routine of the keyboard BIOS and the associated application 
program is noti?ed of the detection through the OS may be 
delayed by an operating state of the OS. For example, it is 
impossible to execute such real-time processing With a 
desired timing as that a still picture is captured With a desired 
timing from a motion picture taken by the CCD video 
camera or a shutter effect sound is generated in synchroni 
Zation With this capturing timing. 

SUMMARY OF THE INVENTION 

It is therefore an object of the present invention to prevent 
the delay in the processing by the OS for an operator event 
by making hardWare-dependent programs (loW-level system 
programs) such as BIOS’s and drivers coordinately handle 
and complete the processing to be executed real-time in 
synchroniZation With the occurrence of an event. 
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2 
In carrying out the invention and according to one aspect 

thereof, there is provided an information processing appa 
ratus including: a hardWare-dependent input block having a 
normal mode in Which an event information associated With 
a user operation is supplied to an application program 
through an operating system and a quick action mode in 
Which the event information is directly supplied to another 
hardWare-dependent block speci?ed by the application pro 
gram; and a hardWare-dependent output block for real-time 
controlling hardWare associated With the event information 
upon reception of the event information directly from the 
hardWare-dependent input block. 

In carrying out the invention and according to another 
aspect thereof, there is provided an information processing 
method including the steps of: hardWare-dependent input 
ting having a normal mode in Which an event information 
associated With a user operation is supplied to an application 
program through an operating system and a quick action 
mode in Which the event information is directly supplied to 
another hardWare-dependent block speci?ed by the applica 
tion program; and hardWare-dependent outputting for real 
time controlling hardWare associated With the event infor 
mation upon reception of the event information directly 
from the hardWare-dependent input block. 

In carrying out the invention and according to still another 
aspect thereof, there is provided a recording medium for 
making a computer execute an information processing pro 
gram including the steps of: hardWare-dependent inputting 
having a normal mode in Which an event information 
associated With a user operation is supplied to an application 
program through an operating system and a quick action 
mode in Which the event information is directly supplied to 
another hardware-dependent block speci?ed by the applica 
tion program; and hardWare-dependent outputting for real 
time controlling hardWare associated With the event infor 
mation upon reception of the event information directly 
from the hardWare-dependent input block. 

In the above-mentioned information processing 
apparatus, the hardWare-dependent input block is provided 
With the quick action mode for directly supplying the event 
information associated With a user operation to another 
hardWare-dependent block speci?ed by the application 
program, thereby controlling the hardWare real-time. 
Consequently, the processing to be executed real-time in 
synchroniZation With the occurrence of an event can be 
cooperatively completed betWeen hardWare-dependent pro 
grams such as BIOS’s and drivers. 

In the above-mentioned information processing method 
and recording medium, the hardWare-dependent input pro 
cessing step is provided With the quick action mode for 
directly supplying the event information associated With a 
user operation to another hardWare-dependent block speci 
?ed by the application program, thereby controlling the 
hardWare real-time. Consequently, the processing to be 
executed real-time in synchroniZation With the occurrence of 
an event can be cooperatively completed betWeen hardWare 
dependent programs such as BIOS’s and drivers. 

BRIEF DESCRIPTION OF THE DRAWINGS 

These and other objects of the invention Will be seen by 
reference to the description, taken in connection With the 
accompanying draWing, in Which: 

FIG. 1 is a perspective vieW illustrating a personal com 
puter to Which the present invention is applied; 

FIG. 2 is a top vieW illustrating the personal computer 
shoWn in FIG. 1; 
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FIG. 3 is a side vieW illustrating the personal computer 
shown in FIG. 1; 

FIG. 4 is another side vieW illustrating the personal 
computer shoWn in FIG. 1; 

FIG. 5 is an elevational vieW illustrating the personal 
computer shoWn in FIG. 1; 

FIG. 6 is a bottom vieW illustrating the personal computer 
shoWn in FIG. 1; 

FIG. 7 is a block diagram illustrating an electrical con 
stitution of the personal computer shoWn in FIG. 1; 

FIG. 8 is a ?oWchart describing the processing of an 
imaging application program of the personal computer 
shoWn in FIG. 1; 

FIG. 9 is a ?oWchart describing the processing of an 
extended BIOS of the personal computer shoWn in FIG. 1; 

FIG. 10 illustrates a particular display example of the 
imaging application program of the personal computer 
shoWn in FIG. 1; 

FIG. 11 illustrates the operations of components to be 
executed When a shutter button of the personal computer 
shoWn in FIG. 1 is pressed halfWay; 

FIG. 12 illustrates a freeZe operation of a graphics chip to 
be executed When the shutter button of the personal com 
puter shoWn in FIG. 1 is pressed halfWay; and 

FIG. 13 illustrates the operation of components to be 
executed When the shutter button of the personal computer 
shoWn in FIG. 1 is pressed fully. 

DETAILED DESCRIPTION OF PREFERRED 
EMBODIMENTS 

This invention Will be described in further detail by Way 
of example With reference to the accompanying draWings. 

FIGS. 1 through 6 illustrate an exemplary constitution of 
a portable personal computer practiced as one preferred 
embodiment of the invention. In the ?gures, the personal 
computer 1 is of mini-notebook type, Which is basically 
composed of a main frame 2 and a display block 3 pivotally 
mounted thereon. FIG. 1 perspectively illustrates the per 
sonal computer 1 With the display block 3 open relative to 
the main frame 2. FIG. 2 is a top vieW of the personal 
computer 1 shoWn in FIG. 1. FIG. 3 is a left side vieW 
illustrating the personal computer 1 shoWn in FIG. 1 With the 
display block 2 closed against the main frame 2. FIG. 4 is a 
right side vieW illustrating the personal computer 1 shoWn in 
FIG. 1 With the display block 3 open by 180 degrees relative 
to the main frame 2. FIG. 5 is a top vieW illustrating the 
personal computer 1 shoWn in FIG. 3. FIG. 6 is a bottom 
vieW illustrating the personal computer 1 shoWn in FIG. 4. 

The main frame 2 is arranged on the top thereof With a 
keyboard 4 that is operated to enter various characters and 
symbols and a stick-type pointing device 5 that is operated 
to move a mouse cursor for example. The main frame 2 is 
further arranged on the top thereof With a speaker 8 for 
outputting sound and a shutter button 10 that is operated to 
take a picture through a CCD video camera 23 disposed on 
the display block 3. 
A claW 13 is disposed on the upper end of the display 

block 3. Ahole 6 in Which the claW 13 mates is disposed on 
the main frame 2 at a position that corresponds to the 
position of the claW 13 When the display block 3 is closed 
against the main frame 2. A slide lever 7 is disposed on the 
front face of the main frame 2 in a movable manner along 
the front face. The slide lever 7 is adapted to latch and 
unlatch the claW 13 mated in the hole 6. In the unlocked 
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4 
state, the display block 3 can be pivotally moved relative to 
the main frame 2. A microphone 24 is disposed beside the 
claW 13. As shoWn in FIG. 6, the microphone 24 can also 
pick up sound coming from the back of the personal micro 
computer 1. 
The front face of the main frame 2 is also disposed With 

a programmable poWer key (PPK) 9. On the right-side face 
of the main frame 2, an exhaust port 11 is disposed as shoWn 
in FIG. 4. On the loWer portion of the front face of the main 
frame 2, an intake port 14 is disposed as shoWn in FIG. 5. 
To the right of the exhaust port 11, a slot 12 is disposed for 
accommodating a PCMCIA (Personal Computer Memory 
Card International Association) card (a PC card in short). 
On the top face of the display block 3, an LCD (Liquid 

Crystal Display) 21 is disposed for displaying images. On 
the upper end of the display block 3, an imaging block 22 is 
disposed in a pivotally movable manner relative to the 
display block 3. To be more speci?c, the imaging block 22 
can pivotally move to any position in a range of 180 degrees 
at right angles to the vertical direction of the display block 
3. The imaging block 22 has the CCD video camera 23. 

In the loWer portion of the display block 3, a poWer light 
PL, a battery light BL, a message light ML, and other light 
or lights each constituted by an LED (Light Emitting Diode) 
are arranged, facing the main frame 2. Reference numeral 40 
shoWn in FIG. 3 denotes a poWer sWitch disposed on the left 
side face of the main frame 2. Reference numeral 25 shoWn 
in FIG. 5 denotes an adjustment ring for adjusting focus of 
the CCD video camera 23. Reference numeral 26 shoWn in 
FIG. 6 denotes a cover for an opening through Which an 
add-on memory is installed in the main frame 2. Reference 
numeral 41 denotes a hole through Which a pin is inserted to 
unlatch a claW locking the cover 26 to the main frame 2. 

FIG. 7 exempli?es the internal constitution of the per 
sonal computer 1. As shoWn, an internal bus 51 is connected 
to a CPU (Central Processing Unit) 52, a PC card 53 that is 
inserted as required, a RAM (Random Access Memory) 54, 
and a graphics chip 81. The internal bus 51 is also connected 
to an external bus 55. The external bus 55 is connected to the 
hard disk drive (HDD) 56, an I/O (Input/Output) controller 
57, a keyboard controller 58, a stick-type pointing device 
controller 59, a sound chip 60, an LCD controller 83, and a 
modem 50. 
The CPU 52 controls the above-mentioned components of 

the personal computer 1. The PC card 53 is inserted to add 
an optional capability. 
The RAM 54 stores, When the personal computer 1 starts, 

an electronic mail program (an application program) 54A, an 
auto pilot program (an application program) 54B, and an OS 
(Operating System) 54C from the HDD 56. 
The electronic mail program 54A handles electronic mes 

sages transferred from a netWork through a communication 
line like telephone line. The electronic mail program 54A 
has an in-coming mail capturing capability as a particular 
capability. The in-coming mail capturing capability checks a 
mail box 93A of a mail server 93 for a mail addressed to that 
user and, if such a mail is found, captures the same. 

The auto pilot program 54B sequentially starts plural 
preset processing operations (or programs) in a predeter 
mined order. 
The OS 54C controls basic computer operations exem 

pli?ed by WindoWs 98 (trademark). 
The HDD 56 on the external bus 55 stores an electronic 

mail program 56A, an auto pilot program 56B, and an OS 
56C. These programs are sequentially sent into the RAM 54 
at the time of booting. 
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The U0 controller 57 has a microcontroller 61 provided 
With an I/O interface 62. The microcontroller 61 is consti 
tuted by the I/O interface 62, a CPU 63, a RAM 64, and a 
ROM 69 interconnected With each other. The RAM 64 has 
a key-input status register 65, an LED control register 66, a 
setting time register 67, and a register 68. The setting time 
register 67 is used to start a boot sequence controller 76 
When a time (or a boot condition) set by user comes. The 
register 68 holds the correspondence betWeen a preset 
operator key combination and an application program to be 
started. When the user enters this operator key combination, 
the corresponding application program (for example, the 
electronic mail program) starts. 

The key-input status register 65 holds an operator key ?ag 
When the PPK 9 for single-touch operation is pressed. The 
LED control register 66 controls the turn-on/off of the 
message light ML that indicates the operating state of the 
application program (the electronic mail program) held in 
the register 68. The user can set any desired time to the time 
setting register 67. 
A backup battery 74 is connected to the microcontroller 

61, thereby preventing the values set to the registers 65, 66, 
and 67 from being cleared after the main frame 2 is poWered 
off. 

The ROM 69 in the microcontroller 61 stores a Wake-up 
program 70, a key-input monitor program 71, and an LED 
control program 72 in advance. The ROM 69 is constructed 
of an EEPROM (Electrically Erasable and Programmable 
ROM) for example. The EEPROM is knoWn as a ?ash 
memory. An RTC (Real-time Clock) 75 for alWays counting 
current time is also connected to the microcontroller 61. 

The Wake-up program 70 stored in the ROM 69 checks, 
based on the current time data supplied from the RTC 75, 
Whether the time preset to the setting time register 67 has 
been reached. If the time is found reached, the Wake-up 
program 70 starts a predetermined processing operation (or 
a predetermined program). The key-input monitor program 
71 monitors the pressing of the PPK 9 by the user. The LED 
control program 72 controls the turn-on/off of the message 
light ML. 

The ROM 69 also stores a BIOS (Basic Input/Output 
System) 73. The BIOS includes an extended BIOS 54D 
(refer to FIG. 11), a gist of the claimed invention, in addition 
to a normal system BIOS for starting up the OS 56C When 
the personal computer is poWered on, and for controlling the 
transfer of data betWeen an application program and periph 
eral devices (the display monitor, the keyboard, and the hard 
disk drive) after the OS has been started up. 

The keyboard controller connected to the external bus 55 
controls the input made on the keyboard 4. The stick-type 
pointing device controller 59 controls the input made on the 
stick-type pointing device 5. 

The sound chip 60 captures the input from the micro 
phone 24 and supplies an audio signal to the built-in speaker 
8. 

The modem 50 connects the personal computer 1 to a 
communication netWork 92 such as the Internet or the mail 
server 93 through a public telephone line 90 or an Internet 
service provider 91. 

Image data captured by the CCD video camera 23 is 
processed in a processing block 82 to be supplied through a 
ZV (Zoomed Video) port to the graphics chip 81 connected 
to the internal bus 51. The graphics chip 81 stores the video 
data inputted from the CCD video camera 23 through the 
processing block 82 into a built-in VRAM 81A and reads the 
stored video data as required and outputs the same to the 
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6 
LCD controller 83. The LCD controller 83 outputs the video 
data supplied from the graphics chip 81 for display. Aback 
light 84 illuminates the LCD 21 from behind the same. 

It should be noted that the internal function of the graphics 
chip 81 Will be further described With reference to FIG. 12. 
The poWer sWitch 40 turns on/off the poWer to the 

personal computer 1. A half-press sWitch 85 is turned on 
When the shutter button 10 is pressed to the half position. A 
full-press sWitch 86 is turned on When the shutter button 10 
is fully pressed. A reverse sWitch 87 is turned on When the 
imaging block 22 is rotated 180 degrees (namely, When the 
CCD video camera 23 is rotated in the direction behind the 
LCD 21). 

In the above-mentioned embodiment, an image imaged by 
the imaging block 22 in synchroniZation With a user opera 
tion of pressing the shutter button 10 is recorded on the hard 
disk 56. This imaging processing Will be described With 
reference to the ?oWcharts shoWn in FIGS. 8 and 9. It should 
be noted that the application processing shoWn in FIG. 8 is 
started When the imaging application program stored on the 
hard disk 56 is expanded into the RAM 54 and executed as 
an imaging application program 54P (refer to FIG. 11). The 
BIOS processing shoWn in FIG. 9 is started When the 
extended BIOS 54D (refer to FIG. 11) of the BIOS 73 stored 
in the ROM 69 is executed by the CPU 52. 

In step S1 shoWn in FIG. 8, the imaging application 
program 54P tells the extended BIOS 54D that the imaging 
application corresponds to the shutter button 10 and enters 
a state for receiving a noti?cation of event information from 
the extended BIOS 54D. 

In step S2, the imaging application program 54P tells the 
extended BIOS 54D Whether a quick action mode is valid or 
invalid. In the quick action mode, event information asso 
ciated With the operation of user is directly supplied from the 
extended BIOS 54D to a camera driver 54E, a video driver 
54F, or an audio driver 54G, Which Will be described later, 
in synchroniZation With a time at Which the shutter button 10 
is pressed. The quick action mode directly transmits the 
event information to the various drivers Without the inter 
vention by the OS 54C. Thus, the hardWare can be controlled 
real-time in synchroniZation With event occurrence by the 
cooperation betWeen the hardWare-dependent programs 
such as BIOS’s and drivers in a concluded manner. 

For example, the above-mentioned novel constitution 
alloWs real-time control such that a previeW image is froZen 
When the shutter button 10 is pressed halfWay and a shutter 
effect sound is generated When the shutter button 10 is 
pressed fully. 

If the quick action mode is selected valid by the imaging 
application program 54P, the extended BIOS 54D executes 
the processing based on the quick action mode, namely, 
directly supplies the event information to the video driver 
54F through the camera driver 54E When the shutter button 
10 is pressed halfWay. On the other hand, if the quick action 
mode is selected invalid, the extended BIOS 54D does not 
execute the processing based on the quick;action mode. 
On the other hand, in step S11 (FIG. 9), the extended 

BIOS 54D accepts a declaration from the imaging applica 
tion program 54P (step S1 described above). In step S12, the 
extended BIOS 54D receives the selection (step S2 
described above) of quick action mode from the imaging 
application program 54P. 

In step S13, the extended BIOS 54D monitors the half 
press sWitch 85 and the full-press sWitch 86 to determine 
Whether the shutter button 10 has been pressed or not (or an 
event has occurred or not). If the shutter button 10 is not 
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found pressed, the extended BIOS 54D Waits until the 
shutter button 10 is pressed; if the shutter button 10 is found 
pressed, the processing goes to step S14. 

In step S14, the extended BIOS 54D determines Whether 
the quick action mode selection accepted in step S12 is valid 
or not. If the selection is found not valid (invalid), step S15 
is skipped; otherWise, the processing goes to step S15. 

In step S15, the extended BIOS 54D executes the quick 
action corresponding to the event. For example, if the event 
is half-pressing of the shutter button 10, the previeW screen 
is froZen in synchronization With the half-pressing; if the 
event is full-pressing of the shutter button 10, a shutter effect 
sound is generated in synchronization With the full-pressing. 

In step S16, the extended BIOS 54D noti?es the imaging 
application program 54P of the event information through 
the OS 54C. 

Referring to FIG. 8 again, the imaging application pro 
gram 54P receives the event information noti?cation from 
the extended BIOS 54D (step S16) and determines the type 
of the event (half-pressing, full-pressing, or releasing). 

In step S4, the imaging application program 54P executes 
the processing corresponding to the event type. For example, 
if the event is the full-pressing of the shutter button 10, the 
data of the froZen previeW image is appropriately attached 
With a ?le name to be stored on the HDD 56. 

It should be noted that the processing of this imaging 
application program 54P continues until a predetermined 
end operating is performed by the user. The processing of the 
extended BIOS 54D continues While the personal computer 
1 is running. 

FIG. 10 illustrates a particular display example of the 
imaging application program 54P. The folloWing describes 
Smart Capture (trademark) as an example that Works as the 
imaging application program 54P for capturing an image 
through the CCD video camera 23. 

With Smart Capture being on, the CPU 52 instructs the 
graphics chip 81 to execute the processing for displaying the 
image captured through the CCD video camera 23 onto the 
LCD 21. Namely, the image data captured through the CCD 
video camera 23 is processed by the processing block 82 in 
a predetermined manner to be supplied to the graphics chip 
81 through the ZV port. The graphics chip 81 temporarily 
stores the received image data into the VRAM 81A and 
reads the image data to output the same to the LCD 
controller 83. The LCD controller 83 outputs the received 
image data to the LCD 21 (a ?nder screen 241) for display. 
Consequently, the image captured through the CCD video 
camera as shoWn in FIG. 10 for example is displayed as a 
motion picture on in a WindoW 231 of Smart Capture. 
As shoWn in FIG. 10, the ?nder screen 241 is arranged in 

the WindoW 231. The image captured through the CCD 
video camera 23 is displayed in the ?nder screen 241. A 
status display section 242 displays the status information 
about the image displayed in the ?nder screen 241. For 
example, in the still picture imaging mode, a picture quality 
(FINE), a picture siZe (320x240), and a hard disk free space 
(Remain 1.51 GB) are displayed. In the motion picture 
imaging mode, a maximum recording length, a current 
recording time, and a picture siZe are displayed. 
An option button 243 is operated for imaging mode 

speci?cation for example. An effect button 244 is operated 
to impart an effect to the image. A capture button 245 is 
substantially the same as the mechanical shutter button 
(refer to FIG. 1) in function and operated to capture an 
image. The Word on the capture button 245 is “STILL” for 
still picture capturing and “VIDEO” for motion picture 
capturing. 
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8 
An application selector menu 246 displays the name of an 

application for processing the shooting image. In the state 
shoWn in FIG. 10, Still VieWer (trademark), Which is an 
application program for still image reproduction, is selected. 
Smart Capture is in the state for supplying the obtained 
image data to Still VieWer. Therefore, “Still VieWer” is 
displayed on the application selector menu 264. Abutton to 
the right of the application selector menu 246 is operated to 
sWitch betWeen applications. 

FIG. 11 illustrates the operations of the components to be 
executed When the shutter button 10 of the personal com 
puter 1 shoWn in FIG. 1 is pressed halfWay. FIG. 12 
illustrates a freeZe operation of the graphics chip 81 to be 
executed When the shutter button 10 is pressed halfWay. 

Referring to these ?gures, When the shutter button 10 is 
pressed halfWay, the operator event of the half-press sWitch 
85 (refer to FIG. 7) is detected by the extended BIOS 54D 
and the information about the operator event is supplied to 
the video driver 54F through the camera driver 54E. 

Having received the operator event, the video driver 54F 
immediately Writes a freeZe command to a Write control 
register 81B in the graphics chip 81 to temporarily stop 
Writing of the image data to the VRAM 81A as shoWn in 
FIG. 12. 
On the other hand, the graphics chip 81 is continuously 

supplied With draWing data for draWing the WindoW 231 
except for the ?nder screen 241 shoWn in FIG. 10 from the 
application program 54P through the OS 54C and the video 
driver 54F. The draWing data is sequentially Written by a 
Write controller 81C to an application WindoW area 81W in 
the VRAM 81A. 
The image data captured through the CCD video camera 

23 is processed by the processing block 82 in a predeter 
mined manner to be continuously supplied to the graphics 
chip 81. 

HoWever, the Write control register 81B of the graphics 
chip 81 is Written With the freeZe command supplied from 
the video driver 54F. On the basis of the freeZe command 
held in the Write control register 81B, Writing of the image 
data to a ?nder screen area 81F in the VRAM 81A by the 
Write controller 81C is paused. 

Therefore, the image data Written to the ?nder screen area 
81F in the VRAM 81A is held as it is When the freeZe 
command is supplied from the video driver 54F. 
An image synthesis/read controller 81D in the graphics 

chip 81 overlays the previeW image data of a same frame 
repeatedly read from the ?nder screen area 81F onto the 
draWing data sequentially read from the application WindoW 
area 81W in the VRAM 81A for draWing the WindoW 231 
(except for the ?nder screen 241). The image synthesis/read 
controller 81D continuously outputs the resultant synthe 
siZed image data to the LCD 21 through the LCD controller 
83. Consequently, When the shutter button 10 has pressed 
halfWay, the captured image is displayed in the froZen state 
on the ?nder screen 241 as shoWn in FIG. 10. 

FIG. 13 illustrates the operations of the components to be 
executed When the shutter button 10 of the personal com 
puter 1 shoWn in FIG. 1 is pressed fully. In the ?gure, When 
the shutter button 10 is pressed fully, the operator event of 
the full-press sWitch 86 (refer to FIG. 7) is detected by the 
extended BIOS 54D and the information about the operator 
event is directly supplied to the audio driver 54G. Receiving 
the operator event information, the audio driver 54G imme 
diately controls the sound chip 60 to generate an arti?cial 
shutter sound (“click”) from the speaker 8. 
On the other hand, When the full-press operation of the 

shutter button 10 is detected by the extended BIOS 54D, the 



US 6,487,612 B1 
9 

extended BIOS 54D sends a capture message to the appli 
cation program 54P through the OS 54C. Upon receiving the 
capture message, the application program 54P sends a 
capture command to the camera driver 54E through the OS 
54C. Further upon receiving the capture command, the 
camera driver 54E supplies the previeW image data read 
from the ?nder screen area 81F in the VRAM 81A of the 
graphics chip 81 to the application program 54P through the 
OS 54C. The application program 54P converts the received 
previeW image data into an image format, such as JPEG 
(Joint Photographic Coding Experts Group), appropriately 
adds a ?le name such as the date of shooting, and sends the 
resultant image data to the HDD driver 54H through the OS 
54C. Accordingly, the image data is stored in a Still VieWer 
folder arranged in a predetermined directory on the HDD 56. 

Thus, in synchroniZation With the half-pressing of the 
shutter button 10, the previeW image is displayed in froZen 
manner in the ?nder screen 241 in the quick action mode. 
Further, in synchroniZation With the full-pressing of the 
shutter button 10, an arti?cial shutter sound is generated in 
the quick action mode. Then, the previeW image is stored on 
the HDD 56 in the normal mode in Which the application 
program 54P executes processing through the OS 54C. 

The recording medium for use in installing the programs 
necessary for executing the above-mentioned series of pro 
cessing operations onto the computer to make the programs 
ready for execution by the computer may be not only a 
package medium like a ?oppy disk, a CD-ROM, or a DVD 
(Digital Versatile Disk) but also a semiconductor memory or 
a magnetic disk for storing the programs temporarily or 
permanently. Also, the recording medium may be realiZed 
by a cable or Wireless communications medium such as a 

LAN, the Internet, or digital satellite broadcasting or any of 
communications interfaces such as a router or a modem for 

transferring/receiving programs provided through such a 
communications medium. Namely, the recording medium as 
referred to herein is conceptual to include broader media 
including the above-mentioned media. 
As mentioned above and according to the information 

processing apparatus, the information processing method, 
and the recording medium of the present invention, the 
hardWare-dependent input means is provided With the quick 
action mode in Which the event information associated With 
a user operation is directly supplied to another hardWare 
dependent means previously speci?ed by the application 
program, thereby executing real-time control on the hard 
Ware. Consequently, the processing to be executed real-time 
in synchroniZation With the occurrence of an event can be 
cooperatively executed betWeen the hardWare-dependent 
programs (loW-level system programs) such as BIOS’s and 
drivers in a concluded manner, thereby preventing the delay 
in the OS processing to be executed in response to an 
operator event for example. 

While the preferred embodiments of the present invention 
have been described using speci?c terms, such description is 
for illustrative purposes only, and it is to be understood that 
changes and variations may be made Without departing from 
the spirit or scope of the appended claims. 
What is claimed is: 
1. An information processing apparatus comprising: 
an operator event detecting means for detecting a user 

operation and supplying ?rst event information and 
second event information according to an amount of 
said user operation to a hardWare-dependent input 
means; 

said hardWare-dependent input means having a normal 
mode in Which said second event information associ 
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10 
ated With said user operation is supplied to an appli 
cation program through an operating system and a 
quick action mode in Which said ?rst event information 
is directly supplied to a hardWare-dependent output 
means previously speci?ed by said application pro 
gram; 

Wherein said hardWare-dependent input means processes 
said ?rst event information in said quick action mode 
and directly supplies the processed ?rst event informa 
tion to said hardWare-dependent output means and, at 
the same time, processes said second event information 
in said normal mode and supplies the processed second 
event information to said application program through 
said operating system; and 

said hardWare-dependent output means executing real 
time control of hardWare associated With the ?rst event 
information upon reception of the ?rst event informa 
tion directly supplied from said hardWare-dependent 
input means. 

2. An information processing apparatus comprising: 
an operator event detecting means for detecting a user 

operation and supplying ?rst event information and 
second event information according to an amount of 
said user operation to a hardWare-dependent input 
means; 

said hardWare-dependent input means having a normal 
mode in Which a second event information associated 
With said user operation is supplied to an application 
program through an operating system and a quick 
action mode in Which said ?rst and second event 
information is directly supplied to respective ?rst and 
second hardWare-dependent output means previously 
speci?ed by said application program 

Wherein said hardWare-dependent input means processes 
said ?rst event information and said second event 
information in said quick action mode and directly 
supplies the processed ?rst event information and the 
processed second event information to said ?rst 
hardWare-dependent output means and said second 
hardWare-dependent output means, respectively, and at 
the same time, processes said second event information 
in said normal mode and supplies the processed second 
event information to said application program through 
said operating system; and 

said ?rst hardWare-dependent output means executing 
real-time control of hardWare associated With the ?rst 
event information upon reception of the ?rst event 
information directly supplied from said hardWare 
dependent input means; and said second hardWare 
dependent output means executing real-time control of 
hardWare associated With the second event information 
upon reception of the second event information directly 
supplied from said hardWare-dependent input means. 

3. The information processing apparatus according to 
claim 1, Wherein said operator event detecting means out 
puts said ?rst event information When a push button has been 
pressed halfWay and outputs said second event information 
When said push button has been pressed fully. 

4. The information processing apparatus according to 
claim 1, Wherein: 

said hardWare to be real-time controlled by said hardWare 
dependent output means consists of an image process 
ing circuit for storing image information supplied from 
a CCD (charge-coupled-device) video camera into an 
image memory and outputting said image information 
read from said image memory onto a display means; 
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said hardWare-dependent output means, upon reception of 
the event information directly supplied from said 
hardWare-dependent input means, supplies a freeze 
command to said image processing circuit to tempo 
rarily stop Writing of said image information into said 
image memory; 

said image processing circuit, after reception of said 
freeZe command, continuously outputs the image infor 
mation of a same frame repeatedly read from said 
image memory to said display means to display a 
previeW image. 

5. The information processing apparatus according to 
claim 4, Wherein said application program, upon reception 
of said second event information supplied from said 
hardWare-dependent input means through said operating 
system, requests said image processing circuit through said 
hardWare-dependent output means for reading the image 
information from said image memory and stores said image 
information read from said image memory into another 
storage means. 

6. The information processing apparatus according to 
claim 1, Wherein: 

said hardWare to be real-time controlled by said hardWare 
dependent output means consists of a sound processing 
circuit for generating an arti?cial shutter sound; 

said hardWare-dependent output means, upon reception of 
the event information directly supplied from said 
hardWare-dependent input means, supplies a sounding 
command to said sound processing circuit to generate 
said arti?cial shutter sound; and 

said sound processing circuit, upon reception of said 
sounding command, generates said arti?cial shutter 
sound. 

7. The information processing apparatus according to 
claim 2, Wherein: 

a hardWare to be real-time controlled by said ?rst 
hardWare-dependent output means consists of an image 
processing circuit for storing image information sup 
plied from a CCD (charge-coupled-device) video cam 
era into an image memory and outputting the image 
information read from said image memory to a display 
means; 

said ?rst hardWare-dependent output means, upon recep 
tion of said ?rst event information supplied from said 
hardWare-dependent input means, supplies a freeZe 
command to said image processing circuit to tempo 
rarily stop Writing of said image information into said 
image memory; 

said image processing circuit, after reception of said 
freeZe command, continuously outputs the image infor 
mation of a same frame repeatedly read from said 
image memory to said display means to display a 
previeW image; and 
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a hardWare to be controlled real-time by said second 

hardWare-dependent output means consists of a sound 
processing circuit for generating an arti?cial shutter 
sound; 

said second hardWare-dependent output means, upon 
reception of said second event information directly 
supplied from said hardWare-dependent input means, 
supplies a sounding command to said sound processing 
circuit to generate an arti?cial shutter sound; and 

said sound processing circuit, upon receiving said sound 
ing command, generates said arti?cial shutter sound. 

8. An information processing method comprising the 
steps of: 

detecting a user operation and supplying ?rst event infor 
mation and second event information according to an 
amount of said user operation to a hardWare-dependent 
input; 

supplying and processing, in a quick action mode, said 
?rst event information directly to a hardWare 
dependent output previously speci?ed by an applica 
tion program; and supplying and processing, at the 
same time, in a normal mode, said second event infor 
mation associated With said user operation to said 
application program through an operating system; and 

executing real-time control of hardWare associated With 
said ?rst event information upon reception by said 
hardWare-dependent output of said ?rst event informa 
tion directly supplied by said hardWare-dependent 
input. 

9. An information processing method comprising the 
steps of: 

detecting a user operation and supplying ?rst event infor 
mation and second event information according to an 
amount of said user operation to a hardWare-dependent 
input; 

supplying and processing, in a quick action mode, said 
?rst and second event information directly to respective 
?rst and second hardWare-dependent outputs previ 
ously speci?ed by an application program; and at the 
same time, supplying and processing, in a normal 
mode, said second event information associated With 
said user operation to said application program through 
an operating system; and 

executing real-time control of hardWare associated With 
the ?rst event information upon reception by said ?rst 
hardWare-dependent output of said ?rst event informa 
tion directly supplied by said hardWare-dependent 
input; and executing real-time control of hardWare 
associated With the ?rst event information upon recep 
tion by said second hardWare-dependent output of said 
?rst event information directly supplied by said 
hardWare-dependent input. 

* * * * * 


